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Npm1 mRNA 信号。第 3-4 天时在基质细胞出现较强 Npm1 mRNA 信号，至第 5天时
Npm1 mRNA 在着床点信号最强，到第 6-8 天时 Npm1 mRNA 信号变弱。Real-time PCR
定量分析结果也与上述原位杂交结果基本一致。在卵巢切除的小鼠子宫中，孕酮
处理可上调 Npm1 mRNA 和蛋白的表达，使用孕酮受体拮抗剂（RU486）可以抑制
孕酮对 Npm1 的上调作用。对体外培养的小鼠子宫基质细胞进行孕酮和 RU486 的
处理，也得到与体内一致的结果。上述结果说明孕酮可以通过其核受体 PR 诱导
Npm1 的表达。此外，在体外培养的小鼠子宫基质细胞中过表达 Npm1 可使细胞增
殖活性和有丝分裂能力明显增强。用 Npm1 活性抑制剂 NSC348884 处理基质细胞，
可使细胞增殖能力显著下降。给妊娠第 5天小鼠注射 NSC348884 可明显减轻着床
点的子宫重量。这些结果说明，Npm1 在胚胎着床的细胞增殖过程中发挥重要作
用。在体外诱导蜕膜化过程中，Npm1 mRNA 和蛋白表达明显下调，同时 cAMP 反
应元件结合蛋白（CREB）的活化形式——磷酸化 CREB（p-CREB）的表达水平显
著升高。单独用 cAMP 处理子宫基质细胞，可下调 Npm1 mRNA 和蛋白的表达。通
过预测分析，在 Npm1 基因的启动子序列上存在 CREB 结合序列，并进一步证实
cAMP 对 Npm1 具有调节作用。给妊娠第 8 天小鼠子宫中注射 NSC348884，可使子
宫蜕膜区基质细胞的多倍体率显著上升，说明 Npm1 能抑制细胞的多倍体性，维
持基因组稳定。总之，Npm1 在胚胎着床和蜕膜化过程中可能发挥重要作用。孕


















Successful pregnancy depends on the establishment of embryo implantation. 
Embryo implantation is a complex physiological process and involves with activated 
blastocyst attachment to the epithelium of receptive uterus, trophoblast invasion into 
uterine stromal cells, and proliferation and decidualization of stromal cells around 
implantation site. Nucleophosmin 1(Npm1) is the main phosphorylated protein 
localized in nucleoli, which acts as a molecular chaperone shuttling between nucleus 
and cytoplasm, and participates in ribosome biogenesis and centrosome duplication. 
Here we examined the expression, regulation and function of Npm1 in the mouse 
uterus during early pregnancy by situ hybridization, real-time PCR, Western blot, 
flow cytometry and luciferase activity assay. 
During early pregnancy, there were weak Npm1 mRNA signals in luminal 
epithelium and glandular epithelium on days 2 and 3. On day 4, Npm1 was strongly 
expressed in endometrial stromal cells. On day 5, Npm1 mRNA was highly expressed 
at implantation sites, but not in the inter-implantation sites. From days 6 to 8, Npm1 
mRNA signals were weak. Data on Npm1 mRNA quantitative analysis by real-time 
PCR was similar to that from in situ hybridization.  
In the uterus of ovariectomized mouse, the expression of Npm1 mRNA and 
protein was up-regulated by progesterone, which was blocked by progesterone 
receptor antagonist (RU486). In cultured mouse stromal cells, Npm1 expression was 
also upregulated by progesterone and abrogated by RU486. 
In addition, Npm1 overexpression in stromal cells promoted cell proliferation. 
The proliferation of stromal cells was inhibited by NSC348884. The weight of 
implantation sites on day 7 was significantly decreased after intraperitoneal injection 
of NSC348884 ( an inhibitor of Npm1 ) on day 5 during early pregnancy. These 
results suggested that Npm1 may act an important part during embryo implantation. 
In vitro decidualization caused the downregulation of the expression of Npm1 














Npm1 mRNA and protein level were decreased after cAMP treatment. Moreover, 
there were CREB binding sequence in Npm1 gene promoter. NSC348884 injection 
into implantation sites on day 8 could increase the number of polyploid cells in 
decidua. These results suggested Npm1 inhibited the polyploidization of stromal cells 
and was down-regulated by cAMP during decidualization. 
In conclusion, our results demonstrated that Npm1 may play an important role in 
mouse uterus during decidualization. Progesterone could elevate Npm1 expression in 
endometrial stromal cells. 
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力。人的蜕膜由大蜕膜细胞（large decidual cells, LDC）、内膜颗粒性细胞
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